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Introduction
Supported by the OECD Jobs Study (1994) it has become common knowledge that receding employment is due to high payroll taxes, and that the provisions of welfare states, which are largely financed by mandatory payroll taxes, must be cut back to facilitate a return to full employment (for the case of Germany, see SVR, 1996) . Following this view, European policymakers have recently begun to reign in welfare states by relieving employers of financial obligations, tightening regulations, qualifying eligibility conditions and narrowing the targets of social policy measures (cf. Rhodes, 1996) . While there may be good reasons for such reforms, a crucial element in the political argument has remained without sufficient empirical support: the effect of payroll taxes on employment. This paper examines the evidence on this issue. Afterall, a policy of driving back the welfare state to reduce nonwage labor costs can only be expected to increase labor demand if payroll taxes do have negative effects on employment.
Initial inspection of German data indeed indicates a negative relationship between payroll taxes and employment: Figure 1 shows that as the contribution rates to social insurances, i.e.
payroll taxes paid by employers on gross wages, increased from 12 to 20 percent between 1960
and 1996, unemployment rates went up from less than 2 to almost 10 percent. In addition, labor costs per unit of output, a measure which controls for changes in productivity, increased strongly during the same period. On the other hand it is noteworthy that average nominal manufacturing wages net of social insurance contributions grew by 117.6 percent between 1977 and 1994 . This growth rate increases by only 6 percentage points to 123.9 percent when social insurance contributions are added to nominal wages. Thus, it is not clear whether nonwage labor costs are indeed the main culprit for the lackluster employment situation in Germany. These doubts are supported by recent empirical studies for the U.S. which found the effect of payroll taxes on employment to be very small or even nil (see e.g. Krueger, 1991, and Gruber, 1994) .
We estimate a system of dynamic factor demand functions and simulate the effects of payroll taxes on manufacturing employment in Germany. This strategy allows us not only to evaluate the long-run effects on employment but also to analyse the dynamic adjustment process of labor demand which is generated by changing payroll taxes. We assume that contribution rates to the social insurance system are exogenous to firms' labor demand decisions. While the total effect of increasing social insurance rates on employment can only be determined in a simultaneous analysis of both sides of the labor market, the partial analysis provides an indication of the social welfare system's effects on labor demand. Using pooled annual industry-level data, a system of five interdependent factor demand equations is estimated. In contrast to prior studies on labor demand in Germany (see e.g. König and Pohlmeier, 1988 , 1989 , and Hart and McGregor, 1988 we extend the set of factor inputs in the production function to include energy along with capital and labor measures. Hamermesh (1993) points out that consistent elasticity estimates can only be obtained if inputs are specified correctly. Given that energy prices more than doubled since the early 1970s (SVR, 1996) consideration of energy inputs for the manufacturing production process may be quite important. Hart and Kawasaki (1988) applied a similar estimation framework to evaluate the impact of nonwage labor costs on labor demand. However, their dataset consisted of only one aggregate time series covering the manufacturing sector for the period from 1950 through 1982 and did not include energy as an input factor. Our data is more recent and uses information on 32 industries for which we apply a fixed effects estimator with Huber-White corrected standard errors.
Our main findings are that generally factor prices have statistically significant effects on factor demands. The consideration of energy and capacity utilization as separate factors appears to be important in the study of factor demand. Contrary to the public discussion, we find that the impact of payroll taxes, such as social contribution rates, on employment is minimal. Our simulations show that shifting the tax base from employment to the capital stock may have positive employment effects over the medium term. Overall, the results indicate that reductions in social insurance rates by some percentage points will not generate significant improvements in the employment situation.
This introduction is followed by a brief description of the institutional background and of prior studies on payroll taxation. Section 3 lays out our empirical method before Section 4 1 Most costly was the retirement insurance with 20.3 percent, followed by the health insurance which averages 13.3 percent of gross earnings and the unemployment insurance with 6.5 percent. The cost of the long term care insurance (1.7 percent) is shouldered completely by employees, while the other rates are split equally between employers and employees.
3 summarizes estimation and simulation results. Section 5 concludes.
Background on Payroll Taxation

A Brief Introduction to German Institutions
The German welfare state can be described as a set of separate but intertwined functional branches. The most important of these branches, the health, retirement and unemployment insurances, as well as (since 1995) the long term care insurance are financed through mostly mandatory contributions. The contributions are raised in approximately equal parts from employers as payroll taxes and from employees as mandatory premia based on gross earnings (for a description cf. Smith, 1994).
In 1997 total contribution rates to the social insurance schemes amounted to 41.8 percent of earnings, of which 20.05 percent were borne by employers and 21.75 by employees.
1 Individuals' earnings which are subject to contributions are capped such that average contribution rates are lowest for the earners of the highest labor incomes. The earnings cap is set at about twice the average earnings. The system of individual earnings-based contributions mandatorily applies to blue and white collar wage and salary earners. Civil servants and most self-employed are not participating in the same insurances and thus are not covered by the mandatory contribution system. Beyond the contribution based social insurances, additional support mechanisms of the welfare state such as means-tested social assistance, means-tested continuation of unemployment benefits, child-support, or rent-support are funded out of general tax revenues.
The contribution rates to the separate insurance branches are periodically adjusted in order to meet funding requirements. Policy interventions have a direct impact on contribution rates e.g. through reforms of health care provisions, of retirement rules, or of active labor market policies. Despite numerous restrictions on expenditures for public health care, by 1997 health insurance contribution rates had increased by 58 percent or 4.9 points since 1960 (see Table 1 ).
Due in part to more generous retirement rules retirement insurance contribution rates went up by 45 percent or 6.3 percentage points since 1960. The contribution rates to the unemployment insurance, which also funds active labor market policies have been increasing strongly since unification, and more than tripled from a rate of 2 percent in 1960 to 6.5 percent in 1997.
The Literature on Payroll Taxation
Recent contributions in the literature on the incidence of payroll taxation confirm Summers'
(1989) theory of a tax/benefit linkage. Prior to Summers' (1989) contribution researchers tested for employment effects of payroll taxes and found them to be negative but small (cf. Hamermesh, 1993 ). Summers pointed out that the employment effect might be small or even nil if workers value the additional benefit enough to accept lower wages in combination with these benefits.
However, this mechanism works only if the receipt of benefits is restricted to those workers who finance it, since otherwise there is no reason to accept lower wages. In addition, it is necessary that firms can indeed reduce wages in the wake of a payroll tax hike (Gruber, 1997) . This latter condition is not fulfilled in a scenario of mandatory or effective minimum wage rules.
The theory of the tax/benefit linkage was tested in a number of studies by Gruber and coauthors. They confirmed Summers' hypothesis for the U.S. where the incidence of mandated employer benefits is fully on wages with very small disemployment effects Krueger, 1991, Gruber 1994) , and similarly for Chile (Gruber, 1997) .
The shortage of comparable studies for Germany may in part be explained by the lack of drastic changes in payroll taxes (cf. Figure 1) . Two additional factors limit the applicability of Summers' theory to the German case: First, the corporate bargaining system basically prevents downward adjustments in wages (cf. Machin and Manning, 1997 , Dolado et al., 1996 , or Schmidt, 1994 . If wages cannot decline when payroll taxes go up the incidence of rising payroll taxes is likely to fall on employment. Second, the requirement of a close linkage between labor force participation and benefit provision is not fulfilled for the German social insurance schemes.
The lack of a link is clearest in the case of health insurance: Public health insurance is financed by the contributions of the labor force and funds health care for all population groups, independent of labor force participation including family members, the unemployed, and retirees.
Since under these conditions the full incidence of payroll taxes cannot be on wages, a direct analysis of the employment effects of changes in payroll taxes is justified. We address this question within the traditional labor demand estimation framework. While studies on labor demand in Germany abound, only a few empirical investigations have looked at the impact of nonwage labor costs on labor demand and ultimately on employment in Germany. Generally, three different empirical frameworks have been applied: Structural multi-equation systems of macro models of the economy (Hansen, 1996 , or Entorf et al. 1992 , partial macroeconomic models (Steiner, 1996) , and microeconomic systems of factor demand equations (e.g. Hart and Kawasaki, 1988) . Hansen (1996) estimates a structural macroeconomic system and simulates the effect of a permanent reduction in the nominal wage wedge by ten percent. This reduction is equivalent to a cut in employer and employee contribution rates by five percentage points and yields significant beneficial effects on output (+ 6.7 percent), employment (+ 7.9 percent) and unemployment (!2.4 percent) after a period of 14 years. The macroeconomic system modeled by Entorf et al. (1992) is used to simulate the effect of constant nonwage labor costs between 1981 and 1985.
The simulations indicate that constant expenditures for nonwage labor costs between 1981 and 1985 would have reduced hours worked by 3.4 percent, increased employment by 5.1 percent over its observed level, and therefore reduced unemployment by 4.6 percentage points. Both studies indicate strong effects of nonwage labor costs on employment. These were not confirmed in papers that applied partial macromodels or which estimated systems of factor demand equations derived from models of firm behavior. Steiner (1996) reevaluates the estimation framework that underlies the OECD jobs study (1995) and estimates a dynamic macroeconomic model of wages and employment using an error Most similar to our study is the paper by Hart and Kawasaki (1988) . They estimate a system of three dynamic factor demand equations on aggregate annual data jointly for the entire manufacturing industry for the period between 1950 and 1982. They distinguish separately predicted measures for wages, fixed and variable employer payroll taxes, as well as fixed and variable other nonwage labor costs. In their results employment is not significantly affected by any of the factor price measures, which might be due to the small number of only 32
observations. The wage measure has an insignificant, counterintuitively positive coefficient in the employment equation. Simulations of the effect of reductions in employers' social insurance contribution rates yield reductions in employment and capital, while the demand for hours increases. The authors conclude that a policy of reducing tax rates may encourage greater labor utilization rather than the creation of new jobs. Thus, the two latter studies agree in that the employment effects of social insurance contribution rates are small if not nil.
Theoretical Model and Estimation Method
The standard neoclassical model predicts negative own price effects on factor demand. Since payroll taxes paid by employers can be interpreted as an institutional mark-up on the price of labor, rising payroll taxes should have negative effects on the overall demand for labor. Due to substitute or complement relationships between different input factors, taxes on one factor may also affect the demand for other factors. For example, if employment and capital are substitutes, an increase in social insurance contributions paid by the employer should have negative effects on overall employment but should increase the demand for capital. On the other hand, a tax on 3
The theoretical and empirical literature on dynamic factor demand is surveyed by Nickell (1986) , Hamermesh (1993) , and Hamermesh and Pfann (1996) .
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Recent empirical studies suggest that linear and/or asymmetric adjustment costs are a better aproximation to the observed adjustment patterns of factor demand (a recent example for Germany is given by Kraft, 1997 , an overview of this literature is given by Hamermesh and Pfann, 1996) . However, due to data limitations and for the sake of simplicity we follow the bulk of the literature on dynamic factor demand by assuming convex and symmetric adjustment costs.
capital should decrease the demand for capital and increase the demand for labor. Since we are interested not only in equilibrium factor demand for a given level of factor costs and the production relationship between the different factors but also in the adjustment process of factor demand following changes in factor prices, the estimations are performed in a dynamic instead of a static setting.
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Following the literature we assume that firms maximize discounted cash flow in a perfect capital market. All inputs are subject to adjustment costs which can be represented by a convex and quadratic function. 4 Using these assumptions it can be shown that the interrelated demand for several factors can be analyzed within the following multivariate flexible accelerator model (see Nadiri and Rosen, 1973) :
where is a vector of N quasi-fixed input factors and is the vector of their long-run Z t Z ( equilibrium levels. The speed of adjustment of the input factors to their long-run equilibrium Z t levels is inversely proportional to their respective adjustment costs, and is decribed by the Z ( diagonal elements of the NxN matrix of adjustment parameters 7. It is plausible to expect the diagonal elements of 7 to be positive: the more current input demand deviates from the equilibrium level the larger the necessary adjustment. A stable system requires these parameters to take on values below one.
Since measures for Z * are not observed, equation (1) cannot be estimated directly. It is assumed that the elements of Z * can be represented by a reduced form This procedure follows Rossana (1990) and Hart and Kawasaki (1988) who use univariate timeseries methods and regressions on lagged endogenous and exogenous measures respectively to predict the endogenous variables. Having predicted W t , Z * enters equation (1) as a linear combination of its predicted determinants Employment, hours, capital stock, capacity utilization, and energy are considered as inputs in the production function of the manufacturing sector. Existing labor demand studies for Germany (see e.g. Nakamura, 1986 , König and Pohlmeier, 1988 , Flaig and Steiner, 1989 , or FitzRoy and Funke, 1994 did not consider energy and capacity utilization as separate factors.
Prior studies (Artus and Peyroux, 1990, or Keane and Prasad, 1996) have shown that firms make joint decisions on the demand for energy and other inputs, and that the demand for energy affects the relative prices of other factors across industries. Given that the omission of a relevant factor biases the estimated demand coefficients and given the large factor adjustments that were prompted by energy price shocks after 1973 (see Figure 1) , the consideration of energy as a separate factor appears indispensable. We consider gross wages, the user cost of capital as well as the price of energy as the relevant factor prices. Assuming that labor demand responds to gross factor costs we do not distinguish explicitly between the effects of wage and non-wage 5 Available data do not allow to differentiate between contract and overtime hours. Given wage premiums on overtime work, this may introduce measurement error into the wage variable.
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Since industry classifications where modified in 1995 to adhere to European standards, data after 1994 could not be used. Ideally one would consider service sector industries as well, however, sufficiently detailed data are not available.
labor costs such as social insurance contribution rates in the estimation. 5 As noted above, Ẑ t ( further includes the output level, measured as the effective volume of gross value added in the industry, and the share of exports out of total revenues to control for determinants of factor demand other than factor prices.
Taking logarithms of all variables and substituting equation (4) into (1), the final estimation equation for each of the five inputs (i, j = 1,..., 5) takes on the following form:
" i,0 represents the constant term, " i,j,1 and " i,2 are slope coefficients. Of special interest are first the coefficients " i,i,1 , which measure the speed and with it the cost of own adjustment as and, second, the coefficients of the predicted factor prices in " i,2 . The closer
gets to a value of one the faster is the adjustment of a factor towards its equilibrium value " i,i,1 implying low adjustment costs. The coefficients " i,j,1 for i … j indicate whether two factors i and j are dynamic substitutes or complements, i.e. whether a disequilibrium in the demand for factor j speeds up or slows down the adjustment process for factor i (" i,j,1 < 0) (" i,j,1 > 0) (Hamermesh, 1993) .
Estimation and Simulation Results
The estimations were performed using annual data on 32 manufacturing industries for the period between 1977 and 1994. 6 This dataset is more disaggregated than those used in existing empirical studies on dynamic factor demand in Germany (see Hamermesh, 1993 , for an overview). Over time and across industries the wage and employment developments show 7 See Huber (1964) and White (1980) for the method of calculating these standard errors.
10 considerable variation. The changes in employment over the observation period (1977 through 1994) range from 2.28 percent for the plastics industry to -5.07 percent for leather production.
Changes in wages vary between 7.17 percent for the tobacco industry and 4.95 percent for the iron industry. In addition, for any given industry wages varied significantly over time, with an average standard deviation of the annual growth rates of 2.45. Details on variable definitions, data sources, and descriptive statistics are given in the Appendix. In this section we first present the estimation results of the dynamic factor demand equations described above. Based on these results several simulation experiments were performed which shed light on the relevance of taxes for the development of labor demand and employment.
Estimation Results
Since we use pooled time-series data we tested for autocorrelation in the error terms. In the presence of lagged endogenous variables the traditional Durbin-Watson test is not applicable.
Therefore, we estimated equations (5) (5) with robust Huber-White corrected standard errors in order to control for heteroskedastic standard errors. 7 To control for unobserved industry-specific heterogeneity such as the level of market concentration, union power, or technology, which may be correlated with the determinants of factor demand, we apply a fixed effects estimator.
As required by theory all own-adjustment parameters are significantly negative and 8 Hart and Kawasaki (1988) estimated equation (5) in levels rather than in differences. Therefore, their own-adjustment coefficients, which are 0.928 for employment, of 0.369 for hours, and of 0.914 for capital stock, must be substracted from 1 to be comparable to our estimates.
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smaller than one, indicating that a firm will reduce the level of an input factor if it has more of that input than it desires (remember from equation (1) and (5) that we estimate -7). The ownadjustment coefficients of employment and capital are close to zero indicating a slow adjustment to a new equilibrium level and high adjustment costs. Energy adjusts slightly faster to a new equilibrium level. Compared to the stock measures of labor and capital the coefficients of the utilization variables, i.e. hours and capacity utilization, display rapid own-adjustment, similar to energy. These results confirm other empirical studies in this area (see e.g. Rossana, 1990) and are consistent with the expectation that the adjustment of stocks is more costly than the adjustment of utilization rates. The own-adjustment coefficients for employment, hours and capital are quite similar to those obtained by Hart and Kawasaki (1988) .
8 Table 2 shows that hours have a statistically significant positive impact on employment which suggests that firms will increase employment if hours per worker are above the equilibrium value. On the other hand, the statistically significant negative effect of employment in the hours equation indicates that employment is a substitute for hours. Together with the estimated differences in the speed of own adjustment, these results suggest that firms react to a positive (negative) shift to labor demand by first raising (reducing) hours. When the positive (negative) labor demand shift is sustained, they further react by increasing (decreasing) employment. These results are in line with most of the empirical studies on interrelated factor demand (see Hamermesh, 1993, Table 7 .4, for a survey). A similar though weaker pattern is found for the stock and utilization variables for capital, since capacity utilization is a statistically significant complement to capital whereas the latter has a negative but statistically insignificant effect on the change of capacity utilization.
Concerning the cross-adjustment parameters we find no significant influence of capital in the two labor demand equations. Capacity utilization has a significantly positive effect on employment and a significantly negative effect on hours. The capital measures are significantly affected only by employment which is a complement to the stock of capital and a substitute to capacity utilization. Once again, these results are similar to those of Hart and Kawasaki (1988) .
The cross-adjustment parameters between energy and hours reveal that these two inputs are substitutes, but only in the hours equation at a statistically significant level. No significant relationship was found between energy and employment, and energy and capital.
In accordance with theoretical expectations, most factor inputs are inversely related to their own factor price. Only between employment and wages a positive but statistically insignificant relationship appears, whereas a statistically significant negative relationship between wages and hours could be revealed. Similar studies often found wages to be statistically irrelevant for employment demand (see Rossana, 1990, and Kawasaki, 1988) . The capital stock and capacity utilization are negatively related to predicted interest rates but only for the capital stock at a significant level. The coefficient of the user cost of capital is smaller than that found by Hart and Kawasaki (1988) and König and Pohlmeier (1988) , which can be explained in part by the different scaling: Their user cost is measured in percent (%), the one used here is measured in "permille" (‰). Compared to the own price effects on hours and capital, the estimations reveal a high response of energy demand to its price. The cross-price effects of the user cost of capital are negative with respect to employment and positive for the utilization of labor. Interestingly, no significant direct effect of the energy price on the measures of labor inputs is found. Based on the experience of the oil price crises one might have expected a negative relationship. Furthermore, capacity utilization is not affected by input prices. Finally, total output and export shares are positively related to all input demands, which appears plausible.
The last five rows of Table 2 report long run elasticities which have been computed from the stationary solutions of equations (5). The long-run wage elasticity of employment is estimated to be -0.52, which is at the upper bound of the elasticities found in previous studies for 9 Franz and König (1986) find the wage elasticity of employment to be -0.53. Estimating an errorcorrection model of employment Flaig and Steiner (1989) obtain a long-run elasticity of -0.13. Using data on German manufacturing König and Pohlmeier (1988) find an elasticity of -0. 18 and FitzRoy and Funke (1994) obtain estimates which range between -0.15 and -0.33. Estimating separate employment equations for 27 industries, Stark and Jänsch (1988) find elasticities which are overwhelmingly greater than -0.5. The results of Stark and Jänsch are confirmed by Kraft (1991) using data on 24 industries.
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See Hamermesh (1993) for a survey of related estimates. Franz (1991) provides an overview for Germany.
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Germany. 9 The calculated elasticity between wages and hours per worker of -0.13 is slightly lower than that found by König and Pohlmeier (1988) . Based on contribution rates as of 1996 (20%) the estimated long-run elasticities for the two labor inputs imply a payroll tax elasticity of employment and hours amounting to -0.09 and -0.02, respectively, which is quite small. The negative user cost of capital elasticity of employment is unexpected. However, it seems that this negative elasticity is dominated by the comparably high positive elasticity between capital user costs and hours per worker. Concerning the other long run elasticities it should be noted that all own-price elasticities have the expected negative sign. The elasticities of employment, capital and energy with regard to output and exports are positive and have plausible values, while the small negative elasticities between output, exports, hours per worker, and capacity utilization are counterintuitive. 
Simulation Results
The estimation results described so far do not provide a clear indication of the employment effects of payroll taxes: The estimated factor demand equations are interrelated, thus changes in a given factor price affect factor demand directly and indirectly through lagged effects. The long run elasticities solve this problem but do not bear any indication of the short-run adjustment effects which are of interest here. Also, we have not quantified the relative impact of changes in wages and non-wage labor costs.
To evaluate the effect of payroll taxes on employment we apply simulation methods. The first step in our simulation procedure is to predict factor demands as of 1977 using the first observed values of the explanatory variables (1977) in combination with the estimated coefficients. These predicted factor demands are then -together with the observed values of the other variables -utilized as lagged values in the prediction equations for the factor demands as of 1978. By the same procedure the factor demands of subsequent years are generated. In a first simulation experiment we predicted factor demands under three scenarios for the development of the contribution rates through time (for a description of how contribution rates affect the wage variable, see the Appendix). In the first scenario the contribution rates were left constant at their 1977 values (16.2 percent), in the second scenario we assumed that contribution rates took on the constant value of 18 percent, and in the third scenario contribution rates were set to a value of 20 percent for the entire period of observation. Panel A of Table 3 and Figure 2 describe the simulated paths of factor demands.
We find a negative impact of social insurance contribution rates on the development of employment and hours worked. However, Table 3 years by about 0.8 percent, a reduction in the hours worked by about 0.2 percent, and has basically no effects on the demands for capital, energy, and capacity utilization. A simulation based "social insurance rate elasticity of employment demand" is thus quite small at -0.073 and close to the estimation based long-run elasticity reported above. Table 3 (A) also shows, that the increase in contribution rates slightly reduces capacity utilization before returning to the level it would have reached without an increase in the contribution rates.
These findings confirm the results of Steiner (1996) , and Hart and Kawasaki (1988) , and are in contrast to the large employment effects of Hansen (1996) or Entorf et al. (1992) . Examples are vacation days, legal holidays, job protection, health and safety regulations, or sick leave.
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explanations for the divergent results might lie in the different estimation approaches, and more importantly in the simulated effects themselves: While this study focuses on social insurance contributions, Entorf et al. (1992) as well as Hansen (1996) phrase their problems more generally in terms of a wage wedge, or nonwage labor costs. If nonwage labor costs other than social insurance contributions 11 largely increased in the considered period the difference in results might be explainable.
In a next step we generated a measure for the relative sensitivity of factor demands to price changes by simulating the effects of imposing taxes on alternative factors and prices. Panel B of Table 3 and Figure 3 describe the effects of a 15 percent tax on wages, on the user costs of capital, and on energy prices, always assuming that there is no tax on the respective other prices.
Replacing a payroll tax of 15% by a tax on the user cost of capital or on the price of energy results in increased employment and more hours per worker. Table 3( B) shows that, compared to a payroll tax, employment in 1994 would be 6.4% (6.5%) and hours per hours per worker 3.5% (2.2%) higher, if the tax on wages were replaced by a tax on the user cost of capital (energy price). While at first a 6.5 percent increase in employment may appear sizeable, as the cumulative effect of 18 years without any social insurance contributions it is not large. Figure 3 and Table 3 (B) also show that the demand for capital and capacity utilization would decrease, if the user cost of capital or the energy price were taxed instead of wages. Compared to the situation of a payroll tax the use of energy would decrease in case of an energy tax and increase if user costs of capital were the tax base. Overall, these results indicate that lowering payroll taxes and increasing the taxation of capital or energy may result in higher employment. A comparison of the response rates of factor demands to changes in their own prices roughly confirms the long-run elasticities discussed above: While the demands for employment, capital and energy respond relatively clearly to changes in their factor prices, the sensitivity of utilization measures such as hours per week and capacity utilitzation is small.
Shifting from a 15 percent payroll tax to a 15 percent tax on energy leads to drastically reduced revenues. Since the last experiment ignored revenue consequences of shifting tax bases, Panel C in Table 3 and Figure 4 present the results of a final simulation experiment where we calculated the effects of raising the 1994 payroll tax revenue by taxing different input factors.
Since energy expenditures are too small a tax base to yield a comparable revenue and because it is not realistic to levy a tax on the user cost of capital, a constant 19.55 percent contribution rate on labor costs is compared to a 5.67 percent tax rate on the stock of capital which would have yielded the same revenue in 1994. Figure 4 shows that shifting the tax burden from wages to the capital stock induces an increase in the demand for labor, hours per worker, and energy, whereas the demand for capital decreases only slightly. Table 3 (C) shows that in 1994 employment would have been 9.5%, hours per worker 2.3%, and the use of energy 2.7% higher if the revenues based on the contribution rates would have been raised by a tax on the capital stock instead of payroll taxes. Interestingly, this procedure will also induce a slight increase of 0.2% in the demand for capital. An explanation for this result could be that the negative demand effects of taxing capital are compensated by the positive effects which result from higher employment.
Finally, replacing contribution rates by a tax on capital will result in a slightly reduced capacity utilization.
Conclusion
Following OECD recommendations policy makers and public opinion appear to have come to a consensus on the cause of the dismal unemployment situation in Europe: high payroll taxes. This study evaluates the empirical evidence for the suggested employment effects of payroll taxes using industry level data from Germany.
The empirical model considers five dynamic, interrelated factor demand equations for manufacturing industries which allow us to determine the long-run wage elasticity of labor demand and to simulate the short-run effects of changes in payroll taxation. We find that stock measures of factor demand such as the number of employees and the capital stock respond stronger to changes in factor costs than utilization measures such as hours worked and the capacity utilization rate. We simulate the paths labor demand would have taken under different scenarios of payroll tax developments and find that employment is not sensitive to this component of the wage bill. Ceteris paribus an increase in the social insurance contribution rate by two percentage points in 1977 would have reduced employment by 0.8 percent after 18 years.
This finding agrees with studies using similar methods to evaluate the effects of nonwage labor costs, and raises doubts as to whether the public debate has identifeed the most appropriate policy tool to fight unemployment. Even if contributions to social insurances were abolished completely and revenues were raised based on the taxation of the capital stock -an unlikely scenario -the employment effects after 18 years would not exceed a 9.5 percent employment increase.
Our intention is not to add to the literature on the choice of an appropriate tax base (for studies on these issues see e.g. Elixmann et al., 1985 , Peeters, 1986 , Bußmann et al., 1992 nor to argue for a replacement of payroll taxes by any type of "machine tax." Instead it is our objective to draw attention to the finding that the impact of payroll taxes on employment demand in Germany is actually quite limited. Therefore the solution to the unemployment problem cannot be found in a reduction of the contribution rates by some percentage points and by a corresponding reduction in social insurance provisions. Instead the perspective needs to be broadened to include a wider range of policy instruments. Possible candidates include other nonwage labor costs, and restrictive labor market regulations affecting wage setting, hiring and firing. As long as the unemployment discussion remains focused on some percentage points in the social insurance contribution rates it is "barking up the wrong tree." 3. Huber standard errors in parentheses. 4. A † † indicates significance at least at the 5%-level, a † at least at the 10% level. 5. All equations are estimated based on N=576 observations. 6. Long-run elasticities are calculated using the stationary solution to the system of equations in (5) (cf. Nadiri and Rosen, 1969) . 
